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CHAPTER I
THE CREATION CF AND FACTORS AFFECTING UREAN LAND VALUES
Introduction
There has been a re-awal,:ening interest in the
subject of land values.

This has co7- o about as a result

of the emerging of such problems as decentralization and
obsolescence of many of the urban areas.

In addition to

these problems, new fiscal crises call for new taxing
policies and zoning changes.

any important decisions

regarding these matters are based on land value trends
The ,
-encw="e_ interc2t app:ars tc be taf7cd cn r
classical theories of Doreau, Ely, and Hurd, as well as
others.
It is recognized that in our modern urban society
there is a need for a new approach to the study of urban
land values.2

Classical theories have been highly criti-

cized and are not considered to be pertinent in the mode-n
city as compared to the cities of the early twentieth
century when many of the theories were formulated.

..endt

'Paul F. Wendt, "Theory of Urban Land Values,"
land Econo71cs, XXXIII (August, 1957), 228.
2Ibid., p. 240.
•

2
states that there is a
need for a new set of hyp
otheses
regarding urban land val
ues and that these should
be
tested by ..xtensive empiri
cal research.
Stated in simple terms, lan
d values are those values
attributed to specific loc
ations on the earth's sur
face.
This value is exclusive of any
buildings or improvements
on the site.3 To have econom
ic value, the land must fir
st
be in demand. The reasons
for demand may be many.
Two
main classes of use for land
which thereby establish dem
and
and value are as followst
First the land is valued
for the
production of useful or enj
oyable produce. This may
be
agricultural land, or land
mined for minerals. The
second
major class of land use is
for affording sites for dwe
llings,
industries, and commercial
or social activities.
In both
cases, the value of the lan
d is determined by the
price
buyers are willing to pay
for the privilege of usi
ng the
land! It is the second maj
or class of land use and
values
that are of interest in thi
s paper.
Purpose of Study
The purpose of this study
is to provide insight to
the morphology of the cit
y, the nature of the dis
tribution
of urban land values, and
the relationships of urb
an land
31-(omer Hoyt, "Changing
Patterns of Land Values,"
Land Econor7los, XXXVI (ra
y, 1960), 109.
4Sir Raymond Unwin, "land
Values in Relation to
Planning and HousinF in the
United States," L7Inci Eco
nomics,
XXVII (August, 1951), 282
.

1

3
values with other features of the city.

There have been

several other studies investigating the patterns of land
values and the results of these studies have aided in the
formulating of general theories of urban land values.
However, few studies have been concerned with patterns of
land values in smaller cities that are not as complex in
structure and function as larger cities are.

This study

is an attempt to investigate the patterns of land values
in a small city and to determine whether or not generally
accepted basic theories of urban land values may pertain
to small cities.

However, the results of this study are

.not to be interpreted as applicable to all small cities,
but they may suggest what to expect in other similar studies
should they be conducted.

In accomplishing the objectives

of the study, currently accepted theories of urban land
values are reviewed as well as the classical theories.
Where applicable, recent studies similar to the proposed
one here are referred to.

Following the review of literature,

hypotheses are formulated and tested using Bowling Green,
Kentucky, as the model.
Review of Literature
The Creation of Urban Land Values
Land is desired because it is useful in the satisfaction of human wants by means of the services and

4
commodities

y'elds.5

In the case of urban lan, value

is placed upcn :
- he land as a result of the formation of
people into c:=7:umities.

The concentration of these people

creates demand fcr land in a given area which gives rise
to the utility ar.

scarcity of urban land.

The result is

that increased value is placed on this land.6

After the

creation of these urban land values, these values are subject to numerous changes.

The patterns of city growth are

varied and are attributable to numerous elements just as
there are at the same time many factors entering into the
deterninaticn and maintenance of city land values.?
In the urban area, land is useful principally because
of its location.'

Hence the value attributed to a parcel

of urban land is dependent on its regional location in
relation to other components of the urban structure.

The

question arises as to what is considered a good location
or what location can command the highest value.
to these questions may be simple or complex.

of land
p. 238.

The answer

The determining

5Richard T. Ely and Edward W. 1,:orehouse, Ele7lents
s (New Yorkt The Macmillan Company, 1926),
6
Wendt, p. 231.

?Herbert S. Swan, "Land Value and City Growth,"
Land Egonomi-s, X Way, 1934), 201.
8
Harold M. Mayer, "The Spatial Expression of Urban
Growth," Association of American Geographers, Resource
Paper No. 7, p. 34.

•
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of an ideal location is depenent
on the intended use of
the land and how it relates to surrou
ndinc phenomena.
It is generc.11y understood that urb
an land is relatively scarce and therefore cor- nnd
s a high price.9 It is
a market commodity and land values
are subject to the demand
and supply rule of economics.1° The
real values of urban
land exist if there is a need for
the land and the buildings
on it are occupied for the respec
tive purposes which created
the value of that parcel of land.
Where the land is not
used or where the buildings are not
occupied, no actual
value is created and only potential
value exists. However,
there may exist a speculative val
ve which is a "hoped -for"
value due to the potential earning
power of the property.11
Land values are often used as a mea
sure of the site
12
advantage of an area.
When the value of an urban site
increases, it is because the increa
sed advantages on that
site do not accrue to other sites
and therefore these

9Herber

t B. Dorau and Albert C. Hinman, Urb
an
Xand Econonics (New York: The 1:.a
cnil1an Company, 1928),
164
.
p.
10
Michael T. Rancich,
Undergoing Urbanization," 1.2.nd
1970), 32.

Value Chances in an Area
cono7lics, XLVI (February,

11

Unwin, p. 22,

12
Julius Marcolis, "The Den•:Ind for
Urban Public
Services," in Issur-s in Urin 1%c-Iron
icc, ed. by :arvey S.
Perloff and Lowdon .fingo, 3r. (L:alIim
ores The johns Hopkins
Press, 1968), p. 563.

6
other sitcs becce poorer substitutes.13

The function of

land value:., as establiched by de7land supply fcrces
operatin,r- in the narket, is to furnish a guide for the
utilizatin of land.14

Chances in land values are induced

by the events of change in the use of the particular property and the surrounding properties.

The value of services

and products produced on the land establishes a structure
of land values for the area.

The value of these services

and products is mobile and therefore is of continuous
variability.15
The field of urban land economics, as stated by
Dorau, is thus defined and conditioned by location and use.
It is these factors that lead to problems of utilization,
valuation, :axation, ownership, and control which are the
particular concerns of urban land economics. -6

In the

United Stater_;, the trend of urban land values has generally
been upward.

The development of the country and the increas-

ing rate of urbanization is partly responsible for this
upward trend.

However, because there is a great variation

in the sta-e of development of land values in different
cities, it is difficult to make any accurate statement
recardinc n-,.tional trends.

14E,
" and
13

orehouse, p. 234.

15--artin Beckman, location Theory (New York'
House, 1963), p. 105.
161_,rau
and Hinman, p. 152.

Random
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The Effects of T-ans-ortation on land Values
In the discussion of land values, frequent reference
is made to the role of transportation and location in regard
to transportation facilities.

An analysis of the influence

of transportation facilities upon urban land values has,
according to Wendt, revealed that traditional theory has
greatly oversimplified the diverse effects such facilities
have upon the urban land values.17

There is no model or

principle for the distribution of land values applicable
to all times and places.

This is because peak land value

sites have shifted through time, one of the principal causes
being the evolution of new forms of transportation)-8

In

Richard Hurd's classic, Princirles of City Land Values, he
formulated the hypothesis Quf-r-eting the interrelationship
of urban land values and urban transportation systems.
This proposition has hardly been modified in current essays
of urban land values.19
The degree of transportation development in a city
determines over-all accessibility and the resulting effect
is to determine the land values.20 Accessibility may be
17Wendt, p. 240.
18
Hoyt, p. 109.
19
Lowdon Wing°, Jr., Trannrcrt7,tion and Urban land
(Washington, D.C.: Resources for the Future, 1961), p. 2.
20,
,
ichaol A. Goldberg, "Transportation, Urban Land
Values, and Rents: A Synthesis," Land Econonics, XLVI
(Fay, 1970), 156.

1
8
defined as the potential of opportunities for interaction
Often accessibility is taken

for a given parcel of land.

to be a measure of the ease of interaction, but in reference
to land values, it is best defined as a measure of the
possible intensity of the interaction.

By establishing

this measure, the best usage of the land can be determined
as well as the potential earning power of the land if properly developed.
It is possible to relate improvements in transportation to increases in the effective size of the city region
which is the relevant focus for a study of the land market
and land value patterns.21

With the development of new

areas, both land and housing prices are lowered thereby
increasing the supply of land which increases the argreaate
22
value of land in the area.

This development may be

accomplished by the expansion of mass transit facilities
such as commuter lines, expressways, or conventional highways.
Conventional highways increase significantly land
values of those properties immediately abutting the highway
because of the demand for such land by highway-catering
businesses.23

Land not abutting the highway and that is

2'Ibid.
22Ibid., p. 159.
23
Rudolf Hess, "Land Values Before and After Freeway
Development," A-Pricn.n City, LX (October, 1952), 117.

9
not exposed to the large volume of traffic usually does
not chanre in value and may even decrease because of the
proximity to the high traffic area.

The interrelationship

between traffic and business is so intricately intwined
that it is often difficult to distinguish which is cause
24
and which is effect.
It is important to understand the
relationships that do exist between these two factors since
high land values are usually associated with business
sites.

The spatial distribution of businesses in essence

reflects the spatial distribution of land values.
The influence of mass transit facilities and other
transportation facilities upon values of residential sites
can be both favorable and unfavorable.

Sites along a com-

muter railway or a main automobile thoroughfare are ordinarily
less desirable for residential use than those a block away.25
The noise and fumes from such facilities usually persist
only in the immediate area and are an annoyance.

However,

a block away where these factors register little or no
effect, land values are higher partly because of the proximity to the transportation facilities.

any households

enjoy the presence of an expressway or mass transit line
such as a commuter railway, but few want to live directly
abutting the facility.
24Swan, p. 195.
25Dorau and Hinman, p. 521.

e.•
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Up to this point, the topic of land values has
been generalized by the discussion of what constitutes
urban land values and the positive and negative effects of
transportation and accessibility.

In the following sec-

tions, a closer examination of the spatial distribution of
urban land values is made with special attention paid to
the pattern of land values found in central business districts and other commercial areas, in residential neighborhoods, and the effects of public buildings on land value
s.
Cor-nercial Land Values
In the urban area, there are two currents of force
that pull in opposite directions.

One is toward the center

of the city and the other is toward its periphery.

The

forces, working toward centralization and decentralizatio
n,
have existed from the very beginnings of urban devel
opment
and are the inevitable by-products of trade and business
activity in general.26 However, these forces do not appea
r
to be of equal strength.

Empirical evidence suggests,

however, that the force toward centralization is still
the
stronger even though its strength may appear to be weakening.

The central business district has the stronger pull

because it is the site of a variety of goods which in turn
adds to the attractiveness of the city center.

The result

26
William Husband and Frank Ray Anderson, Real
Estate (Homewood, Illinois; Richard D. Irwin, Inc., 1960),
p. 25.
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is that traffic and trade coe
from greater distances
to do business in the center. 27
The center is the most
desirable place to locate. It
is the point of maximum
accessibility for both people and
business, and it is both
people and business that seek loc
ations which are as central as Dossible.28 Husband mak
es note of the analogy of
the solar system in which variou
s bodieS gravitate around
different centers. There is a
common center that is the
hub of all activity, and simila
rly, there shall probably
always be a central business dis
trict serving as the heart
of urban business activity.29
The central business district
does not, however,
always renain the most attractiv
e market area with the highes
t
land values. Through tine, obs
olescPncr, may develop. The
structures of the inner city may
become less attractive and
show signs of deterioration.
In these areas, densities
will tend to decline and v.it
h declining densities go declining land va1ues.30 The det
eriorating conditions and the
trend of declininE land values
are mutually reinforcing.

27
Mayer, p. 2L.
281b1d., p. 27.
29Husband and Anderson,
30
Wingo, p. 117.

r. 26.
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In the retail section, the land values are highest
where the greatest number of shoppers are brought to a
31
market.
V.ost retail establishments are located on the
first floor where the highest volume of traffic is found.
Corner lots are usually Tore valuable than interior lots.
The corner lots have greater street frontage and hence have
greater access to light, air, and to the custor.ers passing
by along t‘No fronts.

The cross street traffic at the correr

is a very valuable adjunct, but its effect dininishes as
one moves back from the corner.'
!.any offices are found in the central business district along with the retail establishments, including professional offices, company headquarters, financial headquarters, and other highly specialized aetiv5.t;es that usunlly
do business on a contract basis.

These businesses are usu-

ally located on the upper floors of the buildings found in
the central area.

Even though many of these businesses

do not necessarily recruit their business from the passing
crowds of the area, they locate here because of the prestige
in having a central location.
Hoyt, in his writings, implies that the importance
of the central business district is declining thereby meaning a relative decline in land values.

He notes that a

31

Homer Hoyt, "Land Values in Shopping Centers,"
Traffic. Quarterly, XXII (July, 1968), 315.
32
Dorau and Hinman, p. 531.

...••••••=a1.1.41.
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1963 stu - 2v of U

metr:.•;lin areas with a million
or

more population :hown cllly thi
rty-one percent of the department store sales w,.re made
in the central business
district. He stales that with
the rise of new shopping
centers since 1963, the porcen
tace of department store
sales in central areas has declin
ed still further.33 This
seems to be the reverc of whL.t Van
Cleef wrote two years
earlier. Van Cleef states that per
sons from the hinterlands
still find greater convenience
in carrying on business,
especially multiple in nature,
in the central business
area rather than in scattered per
ipheral neighborhoods.34
There does seem to be a lack of agr
eement in the present
importance of the central business
district. Despite the
conflicting statements, eviden
ce sugi7ests that overall
land values in the central bus
iness districts are declining
.
According to Hoyt, the latest
land value patterns reveal
a lowering of old central lan
d value peaks and a subsidence
of minor peaks at streetcar int
ersections. He notes that
land values are rising on the
lands that are on the fringes
of the city and that are coming
into urban use.35 Yeates
and Garner write that thy:, basic ele
ments of the land value
33Hoyt, "Land Values in Shoppi
ng Centers," p. 318.
34Eug
ene Van Cleef, "The Pro
tral Business District Values," iancl blem of Preserving Cen. :eeno7',cs, XXXVI1
(September, 1961), 267.

35Hoyt,

"Changirs, Patterns of Land Values," p. 114
.

surface within the urban area jelled in most cities by
the 1930's.

From that tire on, there has been only slight

changes in the spatial structure of urban land values.36
A final argu7-ent rer.arding central business district values,
and a reverse of those above, is one put forth by Richardson.
He states that it is interesting to note that central city
land rents and values continue to soar despite the fact that
the central business district's accessibility advantages
are being increasingly whittled away by rising traffic congestion and the development of outlying comnercial centers
equally or more accessible.

Richardson adheres to the

argument that the prestige of the central city office is
the factor which may be maintaining the demand for land in
this area.37
Decentralization, as mentioned earlier, is to some
degree natural as a result of the rapid growth in population.38 As a city grows and expands, outlying business
centers will be established and the major thoroughfares
that connect these business centers with each other and
with the central business district will become ribbons of

36.
1..aurice H. Yeates and Barry J. Garner, The North
Arerican
(i:ew Yorks Harper and Row Publishers, 1971),
p. 313.

37Harry w. Richardson,
Urh7n Econc7Acs (Baltimorel

Penguin Books Inc., 1971), p. 48.

38Husband
and Anderson, p. 25.

-...........•••••••••••
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The resultant land

cornercial and business development.

va2ue patterns should then reflect the varying accessibilities to these different centers in the urban hierarchy.39
There is clearly a need for both localized shopping centers
and the central business district.

As well as competing

with each other, these centers supplement each other.
With the rise of the new peaks of land values found in these
localized shopping centers, there has been a leveling off
or the spreading throughout the urban area of the spatial
distribution of land value peaks
Residential Land '1, 1ues
When studying urban land values, special attention
should be paid to the structure of residential land values,
for the largest use of urban land is for residential purposes.

On the average, households occupy some forty percent

cf the total developed land and roughly eighty percent of
the land area in all private uses in urban communities.
Of the factors affecting the value of residential sites,
the two most significant are the intensity of the demand
41
for residential sites and zoning.

Zoning regulations

help to guide the orderly development of a comnunity, and
it is zoning that preserves land for its intended use and
39Yeates and Garner, p. 252.
40
Wingo, p. iv.
41
Dorau and Hin-lan, p. 521.

16
ni,limizes drastic land use chan7es in an area.

Additional

factors that contribute to the final expression of economic
value of the real estate are social factors such as favorable location to different income groups, ethnic groups,
42
and social groups.
In residential areas, corner lots may or may not
be desirable and therefore nay or ray not have a high land
value.

Residential sites located on corners may be subject

to many favorable and unfavorable elements.

A corner site

has the advantage of having an open space on at least one
side of the house allowing additional sunlight, air, and
breeze.

This is especially true in the inner cities.

The main disadvantage of a corner site for residential use
ic that 4 7 1-orders two streets and may be subject to pay
street maintenance taxes not just on one side, but two sides.
The corner lot is also exposed to more pedestrian traffic
which does not increase the value of the property as it
may for a business property.

In many cases, a large volume

of pedestrian traffic vay harm the residential property
43
value.
In cry city, the cheapest lots are usually found
in the less desirable areas of the city such as near
industries or near abandoned areas, or in areas with an
4 :wsband
-2
and Anderson, p. 41.
43Dorau and Hinman, p. 531.

17
excessive population density.

A hi3h population density

in many cases contributes to the degeneration of an area
and when carried to the extreme, it takes on the form of
a s1um.44 Slum land, if it has no projected usage plans,
attracts few buyers and nary times the owners of such land
wish to dispose of it as soon as possible because of the
high maintenance cost of the occupying structure.
The highest grade of residential land use will be
found in those areas of the city which offer naximum freedom from the possible infiltration of uses which are adverse to the best mode of residential living, offer the
best combination of such advantages of elevation, remoteness from traffic yet accessible, and exposure to the natural
beauty of the landscape."

The area of high-priced hones is

only a small part of the total area of the city.
Lots which will support multi-family dwellings are
more valuable than those which will support only single
dwelling units.46

This is because a lot that can hold a

multi-dwelling unit will be more productive and will enable
the owner to realize a greater return on his investment.
The highest valued multi-family residential sites are
usually found in congested districts.

However, the site

values may be higher in less crowded fine apartment
44Husband
and Anderson, p. 44.
"Ibid.

46

p. 40.

Dorau and Hinman, p. 521.
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districts than in the concested tenement districts because
of the greater purchasing power of the inhabitcnts of the
former.47

These multi-dwelling units have a tsndency

to be close to the central business district or adjacent
to major transportation arteries.48
It is apparent that there are several theories
regarding residential land values.

The large number of

variables to be considered tend to make the et;tablishing
of a clear-cut theory impractical.

Location though seems

to be the key element in the structuring of residential
land values.

However, different groups of people have

different locational preferences as well as varying economic
means and it is these factors that help to explain the
spatial pattern of residential urban )and
The Effects slf Public jnstitutions on Urb-In izn1 Values
Urban land values may be influenced by the presence
of certain public and institutional facilities in the community.

Facilities such as a fine arts center, a modern

and well-equipped library, or even a university do much to
reflect the public spirit of the community.

Facilities such

as those mentioned above can provide a feeling of uplift
for the community and give the community the prospects of
471bid.
48Harland Bartholomew,
In.nd User; in A7erican Cities
(Cambridge t Harvard University iress, 19j5), p. 35.

••••••••.-

19
growth due to the influx
of people desiring such
facilities.
On the other side, the
re may be certain public
institutions
that may depress the lan
d values of an area. A
prison or
a correctional institutio
n in the community, especi
ally
in a small community, may
discourage new settlement
. Public institutions help to
make a city and in turn
affect the
real estate values found
49
there.
The presence of public bui
ldings or institutions
may attract related or
linked establishments to
locate nearby.
A large university may
attract bookstores, clot
hing stores,
eating establishments,
and other concerns that
can profit
from a large student bo
dy. Many of these es
tablishments
desire to locate near th
e institution where the
market is
located and therefore
the demand for the land
nearby or
abutting the facility in
creases. If the instit
ution shows
signs of expanding, the
land nearby usually has
a higher
value than those proper
ties beyond because of
the speculative value attached to
the land. Proximity to
public institutions is one factor th
at is desirable for re
sidential
sites resulting in a pos
itive effect on the land
values of
the area.50
Complex, indeed, is the
effect of these instit
utions
on land values. Often
these effects are indire
ct, but they
49
Husband and Anderson, p.
42.
50Dorau and Hinman, p.
522.

20
do cxt.

The rc-Lons for the positive and necative re-

sult!;
- are u3ua11y related to the type of facility and how
the community reacts to it.

A public facility or insti-

tution may affect the land values of the community as a
whole, but the major effects are usually felt in the immediate neicY.borhood or the facility.

CHPI

II

HYPOTHESES Ti BE TESTED
From the literature of various related studies by
urban land economists, geographers, and others, several
hypotheses relating to the geographic distribution of the
pattern of land values are advanced.

These hypotheses are

intended to teet the relationships between land values and
distance from r.jor points in a community.
One of te basic assu7ptions in the classical
theories of land values is that land values tend to decline
with distance from the center of the city, usually this
being the central business district.

As revealed in the

earlier discussion of central land values, the peaks of
urban land values are usually found here.

any recent

studies have revealed that these peaks are declining in
nagnitude.

Yeates has shown that there is a weakening

relationship between land values and distance from the cen1
tral business district.

Knos has pointed out the rela-

tionship continues to exist in Topeka, Kansas, but he

1
raurice H. Yeates, ":he Spatial DistribuL.ion of
Chicago land Values 1912-196D"(unpublished Ph.D. dissertation, Northwestern University, 1963), p. 62.
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did not test it through time as Yeates did.2
The central business district is usually the
largest and most important of the commercial centers in
a city.

The congregating of businesses and people in a

small area makes this spot highly demanded by both businesses
and people alike.

However, the central business district

is not the only commercial center found in the city.
are several others of lesser importance.

There

The subcenters

may not necessarily possess the same drawing power as the
central business district, but they do act as a magnet for
business and people.

The subcenter, such as a regional

shopping center, attracts business from the surrounding
area and many of the residents of this area find it more
convenient to transact business here rather than go to
the central business district.

The land values in and im-

mediately surrounding these subcenters usually are higher
than areas farther away, but they do not peak at the same
magnitude as those of the central business district.
If land values should peak in central business
districts and regional shopping centers, then they should
also rise on and around business thoroughfares characterized
by a ribbon type commercial development.

Knos attempted

to relate land values to distance from the major thoroughfare

2
Duane S. Knos, Distribution of land Values in
Topeka, Kansas (Lawrence: University of i.ansas iress, 1962),
p. 27.

23
in his study.3

Yeates cites that even though Knos arrived

at results that were proven significant, he
feels that it
was somewhat inadequately tested since there
was only one
major business thoroughfare in Topeka.4
Similar assumptions have been undertaken by sever
al
other geographers.

In a study by Garrison, Berry, Marble,

Nystuen, and Morrill, the results were that
variations in
airline distance from shopping centers or central
business
districts prove to relate significantly with land
values.5
In view of the several studies testing the relat
ionship
cited above, it appears to be that only gener
alizations can
be made because of the numerous outside
factors that may
enter into each test. In most cases, howev
er, the central
business district is expected to exhibit the stron
gest relationship between land values and distance
from the
city center.

The subcenters are also expected to show a

strong relationship between land values and
distance, but
it is not expected to be as strong.
The evidence of the other studies and empirical
observation suggest that the same assumptions may
be true
for Bowling Green.

The three hypotheses to be tested

3Ibid., p. 17.
4
Yeates, p. 11.
5William I. Garrison, Brian J. L. Berry, Duane
F.
Marble, John D. Nystuen, and Richard L. Morrill,
Studies of
Hirhv.av I-Y1r3ver,ent and Gc.?nrraDhic Chamze (Seattle:
University
of Washington iress, 1959).
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regarding the above assumptions are'
Hypothesis I.

Land values and distance from the
central business district are inversely
related.

In the case of Bowling Green, distance is measured
from the center of the Town Square which is the focal point
of the city central business district (see Plate I).
Hypothesis 2.

Land values and distance from the
nearest shopping center are inversely
related.

There are two major shopping centers in Bowling
Green.

The Fairview Plaza Shopping Center lies on the east-

southeast edge of town and the Mall Shopping Center is on
the west --"de cf th: city.
Hypothesis 3.

Land values and distance from a major.
thoroughfare are inversely related.

In Bowling Green, the major thoroughfare is a fourlane highway running along the east and southeast section
of town in a north-south direction.

The highway is the

31W By-Pass, a part of a major state highway in south central Kentucky.
In an earlier chapter, it was noted that land values
tend to hinge partially on the presence of public institutions in the metropolitan area.

The effects an institution

can have on the mood and spirit of the community as well
as on the economy of the area were discussed.

Unfortunately,
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there does not seem to have been extensive work on the
effects an institution such as a civic center, library,
or university may have or. land values in its neighborhood
and the surrounding community.

An attempt will be made

here to determine the relationship between land values and
the presence of a university.

The school used in this

study is Western Kentucky University which is located
approximately six blocks south of the Town Square.
Hypothesis 4.

Land values and distance from a major
public institution are inversely
related.

These hypotheses are primarily concerned with the
relationship between land values and distance from a major
point in the community of Bowling Green.

A statistical

analysis of these hypoth(zzes appears in a later chapter.

CHAPTER III
SETTING AND RESEt.RCH D2SIGN
SottinrBowling Green, Kentucky, is an industrial, educational, and shopping center situated on the Sinkhole Plain
of south central Kentucky.

The city is 114 miles south

of Louisville and 63 miles north of Nashville, Tennessee.
To the north and northwest, the city is bound in part by
the Barren River (see Plate I).

Bowling Green is served

by interstate and state highways, the Louisville and Nashville Railroad, an airline, and t4o bus lines.

The city

is the largest city in the regional trade area consisting
of approximately six surroundinc counties.
The 1970 census lists a population of 36,253 residents which includes an enrollment of more than 10,000 at
a major regional university located here.

The 1970 popula-

tion figure represents an increase of 27.9 percent over the
1960 census figure, while the 1960 figure shows an increase
of 54.5 percent over the 1950 figure.

It is evident that

in the past twenty years, the city has experienced rapid
growth.
Internally, Bowling Green features a Town Square
that is located in the central 'art of the city (see
27
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The Square consists of
a Tark-lie area with
a fountain, gardens, wal
kways, and benches. Acrce:
:s the
street on all four sides
of the Square are nunerous
retail
establishments and baW:s.
This area comprises the cor
e
of the central business dis
trict. In addition to the
central business district, the
re are several other outlyi
ng
commercial business distri
cts. Two of these may be
classified as shopping centers
and are shown on the ref
erence rap.
The other commercial dis
tricts are for the most
part a
small clustering of miscel
laneous businesses.
Plate 1).

As mentioned earlier, the
city is host to a large
regional university. Accord
ing to the Harris classi
fication, Bowling Green is cla
ssified as an educational
center.1
The initial site of the
schoo], western Kentucky
University,
is a hill top approximatel
y six blocks west-southwe
st of
the Town Square. The spr
awl of the present campus
extends
southward from the hil
l.
Residential lanj use r-ny be
found as close as one
block of the Town Square
. Near the Town Square and
radiating
outward from it are found
the older sections of the
community.
Some of these are well
preserved, especially betwee
n the
Square and the campus, whi
le the other surrounding
neighborhoods found north and nor
theast of the '...iquare are
deteriorating or have already bee
n abandoned. _Like nest
other
1.
Inaurice
Yeatec and Barry J. Garner,
The Nrrth
American City (New York:
Harrier and Row Publfshers,
1971),
p. 68.
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cities, the city has a mixture of upper class and lower
class residences near the central business district.

To

the south and southwest of the central city are found areas
of recent expansion.

This area is also expected to be

subject to future expansion.
Intersecting the central area of the city are three
major thoroughfares.

A major by-pass is located in the

southern sector of the community.

The interstate highway

has an interchange serving the city on the south end and
another approximately five miles northeast of town.

The

area between the city itself and the interstate connections
is largely undeveloped even though the land is within Bowlin
g
Green.

Pg.search Design
Collection cf Data
Data were collected for 1965 and 1970.

The collec-

tion of data for these two years allows for the comparison
of change and distribution of land values in Bowling Green.
The lack of more accessible data prohibited extending
the
investigation farther back in time.

The data are appraised

property values which are representative of market values
and are available at the Warren County Tax Office in Bowling
Green.

Cn the property tax records, three values are

given.

The first is the land value excluding physical

improvements.

The second value represents the value of
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physical improvements, and the third is the total value
of the two.
Frevaration of the Data
The data, standardized to achieve uniformity, are
value per square foot and distance from a particular point.
The per square foot value was obtained by dividing the lot
size, also available on the tax records, into the given
land value.

The distance figures are straight line measures.

It has been shown that using straight line distance figures
instead of actual distance figures may affect the results
2
of some analyses.
In this particular study, however, it
is doubtful whether this would be so at the scale of the
model used.

I:any similar studies incorporate front foot

values, but it is believed by this writer that per square
foot values are a more accurate measure because they are
reflective of the total value of the property rather than
a segment.

In the sales of urban lots, buyers buy the whole

lot since space is needed to place the building that is
expected to profit from the frontage exposure.
To meet one of the assumptions of the correlation
and regression model, data were logged to better fit a
theoretical normal distribution.

In the analysis of

phenomena that are a part of economic life, the results are
2James
L. Davis, 77,e Elevated SvntPm and the Growth
of Northern Chicago (Evanston: Northwestern Lrliversity
Press, 1965).
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Therefore, even though the var
iable

itself may not be normal
ly distributed, the log 10
function
of the variable may very
4
well be.
.Statistical rethcds E-ploy
ed
The statistical methods emp
loyed in this study are
the simple and stepwise
linear regression models.
The purpose of using these two
techniques is to determine
the closeness with which two or mor
e phenomena co-vary and als
o to
measure the nature and ext
ent of this relationship.
The
possible values for the
coefficient of correlation
range
from +1 to -1. A perfec
t positive correlation is ind
icated
by a value of +1, and a
perfect negative correlati
on is
indicated by a value of
-1. In both cases, the tot
al variation is explained.
Following the statistic
al analysis, data are graphi
cally illustrated by means
of nap and profile compar
isons.
The maps employed are lan
d value and residual naps.
The
residuals, generated fro
m the regression model,
are the
differences between the act
ual value and the expect
ed value
and are computed by use of
the regression equation in
which
3A. Hald, Statis
Applications (New Yorks tical Thecrv with Enr-inecrine
John Wiley and Sons, 1952),
p. 164.
4
naurice H. Yeates,
Chicago Land Values 1910-1 "The Spatial Distribution of
960" (unpublished Ph.D.
dissertation, Northwestern Univer
sity, 1963), p. 28.
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an estimate is obtained given the other value.

The residual

maps show the degree of the error of estimation.

The land

value map shows the distribution of land values in the
study area.

Profiles are also constructed in order to pre-

sent a visual image of the spatial distribution of land
values in any one part of the city.

The use of the maps

and profiles in conjunction with the statistical tests are
believed to make the analysis more meaningful.
Samn1in.7. Fethod Employed
The selected points used in the tests are representative of the values found in the surrounding area.

There

are several kinds of sampling procedures that could have
been used.

Because of the form in which the data were

available, it was determined that a systematic random sample
would he most appropriate.

This sampling procedure calls

for the advance computation of the population size and
desired number of samples.

The first point was selected

randomly and all other points following were systematically
spaced.

In the sampling procedure, if a tax free property

was a selected point, a land value figure was not available.
In these situations, the next card in the tax records was
selected and this card contained data for the neighboring
property since the properties are filed by street address
and blocks.

This problem was encountered only a few times

and therefore the effects of deviating from t'ne sampling
procedure are small.
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The results of the sample show the
points selected
to be evenly distributed and therefor
e acceptable for the
study. In their similar studies, both
Yeates and Knos
used a disproportionate stratified rand
om sample because
of the large proportion of the total rang
e of assessed
valuations found in a small proportion of a
city's area.
Bowling Green is much smaller than Chicago
and Topeka,
however, and therefore extreme variations
in any one small
area were not expected. A review of the
data confirmed
this before a final decision was made on
the sampling procedure.
The first sample taken consisted of 100
points for
each of the two time periods.

To assure an even distribu-

tion of the selected points, four concentr
ic rings evenly
spaced apart were drawn around the Town
Square. The result was the establishing of five zone
s, the fifth being
that area outside the fourth ring and yet
within the city
limits. From each zone, 20 points were
selected. This
particular sample was used for the testing
of all the
hypotheses stated earlier. However, as expl
ained later,
there was a need to conduct four more samp
les using more
select study areas. For two of these, shop
ping centers
were involved. The study area around
these shopping centers
was limited to an area extending one mile
out from the
shopping centers in all directions within the
city limits.
The one mile area was evenly sectioned into
three zones
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by use of concentric rings and a samp
le of 30 points was
selected, 10 being from each zone. In two
of the other
tests, sample sizes of 30 were taken and
both were confined
to a study area limited by a 1,000 foot boun
dary. The
reason for choosing the one rile and 1,0
00 foot boundaries
was to isolate the study areas from outs
ide land value
influencing factors. For each of the fou
r smaller samples,
the random systematic sampling procedur
e was employed.

CHAPTER IV
THE STATISTICAL AND CARTOGRAF
HIC ANALYSIS OF THE MDEL
The Town Souare Anal”sis
The first analysis was conduc
ted to determine the
relationship between land values
and distance from the
Town Square. The hypothesis was
that land values decrease
with increasing distance from
the Square. The results are
shown in Table 1. The data
used were for the two time
periods. 1965 and 1970. Howeve
r, there were insignificant
differences between the results fou
nd for each time period,
so it was decided YO use on:y the
nost -ccent data.
TABLE I
SIMPLE CORRELATION COEFFICIENTS
OF VARIABLES
VALUE PER SqUARE FOOT A;;D DIS
TANCE
Distance from
Town Square
Nearest Shopping Center
31W By -Pass
Western Kentucky Univcrsity
4

.

Signifacant at .01 level
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-.02
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In the ove):all review of the patt
erns and relationships of land values and distance
in Bowling Green, it is
apparent th -it land values and dist
ance from the central
business district produce the stro
ngest relationship
found. A visual representation by
means of a land value
map showing land values and their
proximity to the Town
Square shows that the largest devi
ations from the mean of
land values were found either very
close to the Town Square
or far out (see Plate II).
Those points with a large positive deviation were found within
a three block area of
the Square on the major thorough
fares that pass through
the center of the city and alon
gside the 31W By-Pass. The
reasons for these deviations can
be traced to the extreme
variations in valu, betw,
2-2n commercial ar non-comrercial
properties. Therefore, nearly all
the commercial sites in
the sample were far above the mean
. Empirical observation
indicates that the commercial sites
with the large positive
deviation are located either near
the center of activity
in the central business area or on
a major thoroughfare.
This is indic:itive of the fact that
it is these values
that form pea -:s while the remainin
g values represent a
leveling off area of land values.
As seen in the outer
rings, most of the points deviated
little from the mean.
On the fringes of the city, ther
e are points that fall far
below the mean.
helps to support the hypothesis in
so far as the lowest values are
found farthest from the
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center of the city.

With few exceptions, the land value

map tends to suprort the hypothesis.
A review of the residuals (see Plate III) shows
that there are several correlation values overestimated
and a few underestimated values in the immediate vicinity
of the Tcwn Square.

The overestimated values suggest that

the central area around the Square does not have the peak
of values that it was assumed to have.

It appears that

the overall values in the central area form more of a
plateau of high values than a peak.
exists.

No specific pattern

Vany of the overestimated and underestimated values

are widely scattered.

The lack of a clear pattern suggests

that the sample points possess variable characteristics
that eaucce their actual value to deviate significantly
from the expected value.

For example, south and southeast

of the Square along Scottsville Road, many of the values
were underestimated.

Empirical observation shows that an

upper class neighborhood and a new subdivision are in this
area.

The area also has a new high school, a new hospital,

and a new shopping center.

Because of the attractive neigh-

borhood and the pron3se of facilities that will make living
in the area convenient, the land values are higher regardless
of distance from the central business district.

Basically

the same holds true for those points south-southwest of the
Square in the Nashville Road vicinity, where a shopping
center is rurroun6ed by several fairly new subdivisions.
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To the north and east of
the Square, many of
the
values were overestimate
d. These areas of town
are older
and do not hold promise for
future community growth.
For
Bowline Green, recent exp
ansion has taken Place sou
th and
southwest of the central
part of the city and con
tinues
to do so while there has bee
n relatively little growth
in
the northern sectors of the
city. Other than these pre
dominant patterns, the sig
nificant errors of estima
tion of
the other points may be att
ributed to isolated fac
tors.
For example, the lot may
be a commercial property
at an intersection or may be a pocket
of high or low priced hon
es.
The profiles of the distri
bution of land values
in Bowling Green produce
another view of the pat
terns
found (see Figure 1). The
y were drawn from the nor
theast
to the southwest corner.
The profiles are somewh
at similar
with the exception of the
deviations found in the
central
business district. The
outlying areas of the cit
y reflected
consistently low land val
ues. In these areas, the
per square
foot values seldom exceed
ed •:i0.25 while values
nearer to
the central part of the
city increased significa
ntly. Those
values in and immediate
ly surrounding the centra
l business
district were highest,
especially along the nor
thwestsoutheast profile. The
northeast-southwest pro
file did
not have the extreme dif
ferences partly becaus
e it crossed
those areas of the centra
l business district tha
t are in
a period of deteriora
tion.
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An analysis of the val
ues and residuals, as
well
as the profiles, seem to
support the earlier
hypothesis
regarding land values and
distance from the centra
l business
district. The negative
relationship (r = -.52)
when tested
for significance is acc
eptable at the .01 level.
Based on
the above, the research
hypothesis stating that
land values
decrease with increasin
g distance from the cen
tral business
district is accepted.

ma

Nearest ShornirA Center
Itnal7F;is

The second hypothesis tes
ted, postulating an inv
erse
relationship between lan
d values and distance
from the
nearest regional shoppi
ng center, provided a sim
ple correlation of -.29. This val
ue is too weak to accept
without
furthcr investigation.
Therefore, a separate stu
dy will
be conducted later
to further investigate
what relationships
may exist between lan
d values and distance
from a shopping
center in Bowling Green.
Since there are two reg
ional
shopping centers in the
city, the Fairview Plaza
Shopping
Center and the Mall Sho
pping Center (see Plate
I), each
will be investigated
separately. By limiting
the study
area, it is believed tha
t a clearer picture may
be obtained
of the relationships tha
t do exist.
Mg. By-Fass Analysis
The third hypothesis sta
ted that there is an invers
e
relationship between lan
d values and distance from
a major
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thoroughfare, and in Bowlin
the 31W By-Fads.

Green the thoroughfare is

The simple correlation value obtained

from the regression analysis was -.35 which is somewhat
weak.

Clouding the validity of this relationship is the

fact presented in the review of literature in an earlier
chapter that a thoroughfare usually has a pronounced effect
on the land values abuttin
immediate vicinity.

the passageway, or in the

As in the case of the test between

land values and distance from the nearest shopping center,
it is believed that an independent test is necessary.
It is suspected that those points that lie far from the
location in question are apt to be influenced by other
variables at the same time and therefore not show a strong
relationship to any one variable.

ihe hypothesis is neither

accepted nor rejected until a further test is made which
also appears I ter.
The Univerritv Anal'rsis
The final hypothesis tested was that land values
and distance from Western Kentucky University are inversely
related.

The regression analysis resulted in a simple corre-

lation value of -.02.

This relationship is very weak and

the validity of the test is therefore doubted until a further
test is made.

The weak relationship indicates that the in-

fluence of the university on land values in the community
may be overpowered by other dominating factors.

Therefore,

it is suspected that the university exerts an influence
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only in its immediate neighborhood.

Such factors as

the central business district, regional shop
ping centers,
and major thoroughfares in the community may
extend their
sphere of influence and be partially responsi
ble for the
weak relationship. The weakness of the
relationship is
verified when it fails to be significant
at the .05 level
of significance (see Table 1). At this poin
t, the hypothesis
will neither be accepted nor rejected
until a further more
refined analysis is made. The results of
this later analysis
appear in the following chapter.
Results of the Stepwise Rerression Analysis
The simple regression analysis provided sati
sfactory
results for only one of the four tests cond
ucted.

The cor-

relations obtained for the other tests
were not significant
enough to justify rejection er acceptan
ce of the hypotheses
at this point.

The multiple regression analysis also indi-

cates the need for further research (see
Table 2).

In order

to determine what percent of the tota vari
l
ation was accounted for by all the variables together
, the stepwise
regression model was used.

The variables in this model

are selected one by one in order of the amount
they explain
total variation.

Distance from the Town Square proved to

be the most important variable in explaini
ng the land value
patterns in the city.

This was followed, in order of sig-

nificance, by distance from the By-Pass, West
ern Kentucky

v

L15
TABLE 2
MULTIPLE CCRRELATICN CCEFFICIENTS CF VARIABLES
VALUE PER S.:ARE FC:OT AND DISTANCE

Distance from

R

R2

Town Square

.51

26%

31W By-Pass

.60

36%

Western Kentucky University

.61

37%

Nearest Shopping Center

.62*

38%

*Significant at .01 level
University, and the nearest shopping center.

The variables

of distance from Western Kentucky University and the nearest
shopping center fail to explain at this point any patterns
found.

When all the above variables were considered to-

gether in the model, thirty-eight percent of the total variation was explained.

This is not a statistically significant

figure and does not adequately account for the major portion of the variance.
The results of the stepwise rer,ression model confirm
the earlier suspicion of the need for further research,
especially with those variables of distance from the By-Pass,
Western Kentucky University, and the shopping centers.
When considered together, the variables do not provide an
adequate explanation of the pattern of land values in
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Bowling Green and therefore it is surested
that they
be considered independently of each other
.

CHAPTER V
THE rCDEL REFINED
The general hypothesis regard
ing land values from
the Town Square, the central poi
nt of the central business
district, does adequately explai
n the overall pattern of
land values in Bowling Green
and therefore was accept
ed.
However, the hypotheses citing
minor patterns found within
the city were neither accepted
nor rejected pending further
investigation. It is the pur
pose of this chapter to refine the hypotheses in question
by using limited study
areas with new samples taken
within the boundaries of tho
limited study areas. The purpos
e of using the isolated
study areas is to investigate
the effects of a shopping
center, by-pass, or university
on land values in the
immediate neighborhood since it
had been realized that
the use of a city-wide sample
blurs the effects any one
unit may have on land values,
especially if they are
on the opposite end of the cit
y and subject to more immediate land value influencirg
factors.
As was the case with the origin
al tests, data were
used for 1965 and 1970. Onc
e again, it was found there
were no significant differenc
es in the correlations obtain
ed
for the two time periods. Mer
e were also insignificant
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differences in the land value and residual
maps.

Therefore,

in the following analysis, only the most
recent data are
mapped and discussed.
The Nr:rQst Shonpin; Center Annlvsis Refi
ned
The original test postulating an inverse
relationship
between land values and distance from the
nearest shopping
center was conducted on a city-wide basis.

In the refinement

of the analysis, two tests are conducted,
each using one
shopping center with its respective study
area and sample.
It is suspected that this procedure woul
d best reveal any
patterns that may exist.
Mc_ Fairview 1111La Shoppinr, Centr Anal
vsis
The simple correlation coefficient obtained

A.u^

relationship between land values and dist
ance from the
Fairview Plaza Shopping Center was +.58
which is significantly
different from the original value of -.29
which involved a
larger study area and an additional shop
ping center (see
Table 3). The implication here is that
the effects of a
shoppinr center on land values in its
surrounding area are
significantly different than in the city
as a whole.
An examination of the land value map show
ing values
and distunce from the Fairview Plaza Shop
ping Center indicates
a positive relationship that verifies the figu
re obtained for
the coefficient (see Plate IV). Most of
the values are
within one standard deviation of the mean.

Outside of these,
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TABLE

3

SIPLE CCRRELATION COEFFICIENTS OF REFINED !ODELS
VARIABLES PER SARE FOT AND DISTANCE
Distance from
Fairview Shopping Center
Yall Shopping Center

-.05

31W By-Pass
Western Kentucky University

-.19

*Significant at .01 level
those that were over one standard deviation of the mean are
to the east of the shopping center at a considerable distance.
Also, some of the values that were greater than the mean
were found to be closer to the central business district
than the shopping center.

These positive relationships

can be attributed in part to the fact that these values
are apparently influenced by their proximity to the central
business district.

It seems that there would continue to

exist a positive relationship between land values and
distance from this particular shopping center should the
sample and study area be enlarged.

The points selected for

this analysis are primarily residential sites.

It is

suspected that proximity to a shopping center in a community
the size of Bowling Green does not have a significant bearing on land values, especially those of residential sites.
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A look at the residuals shows that the same
values
that were located near the central business
district with
large positive deviations were significantl
y underestimated
(see Plate V). Cutside of these values, with
the exception
of two, all the other values were estimated
with relative
accuracy with minor positive and negative devi
ations. As
for the two that were overestinated, their
effects are
believed to be minimal on the overall anal
ysis.
The results of the statistical analysis regardin
g
land values and distance from the Fairview Plaz
a Shopping
Center were unexpected.

A co:Ipletely opposite relationship

was found from the one hypothesized.

A look at the results

of the test between the land values and
distance from the
Mall Shopping Cc-nt0T- will pei- -rs provide
a further explanation as to what can be expected in testing
for relationships
between land values and distance from a regi
onal shopping
center in Bowling Green.

Cnly then can the hypothesis be

either accepted or rejected.

Iha

Shonrin- Center An-'7sis
The simple correlation coefficient obtained
for

testing the relationship between land values
and distance
from the

all Shopping Center is -.05 which differs con-

siderably from the value of +.58 found in
the Fairview
Plaza test, and is hardly related to the orig
inal value
of -.29 using the larc,er sample and study area.

More
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than eighty-three percent of the sann
le points are within
one standard deviation of the mean
(see Plate VI). These
values are evenly distributed and ther
e is only one value
greater than one standard deviation of
the mean and four
under one standard deviation. The dist
ribution of these
values does not suggest the existence of
any pattern. The
point with a large positive deviation
is situated on a
corner opposite the shopping center and is
commercially
utilized. Those with the large negative
deviations are
large parcels of land that at the present
time are not
fully utilized. In one case, the lot
is part of an industrial park and the land nay be underval
ued in order to attract industry into the area.
Most of the sample points in the nail
study are
residential sites.

The area has been recently developed

and there are many subdivisions around the
shopping center.
The shopping center is not very large,
is not a major
employer, and does not offer the variety foun
d in the
central business district.

This may be a partial explana-

tion of the insignificant relationship
found between land
values and distance from the center.
The residual map shows that only two prop
erties
near the shopping center were significantl
y underestimated
(see Plate VII).

There were a few properties that were

overestimated, and this includes the one
industrial site
mentioned above.

Otherwise, most of the values were

LAND VALUES
1970

-•

e

0 \r-r

ti

I
MALL

O
O
O
O

STUDY AREA
MALL SHOPPING CENTER

f.•••
-=
10
,
111.,
I•••

PLATE VI

OvEIT .1 SD

.150 TO -1SD

-150 TO -2SD

UNDER

-250

RESDUALS
1970

j
0

'

--•

0 \

-•

—

-

o (a

NUAASERS IN STANDA
RD
EkRORS Of ESUAAATE

STUDY AREA
MAL L SHOP; ING
CENTER

0
0

C,if ATER

0 10. 19

- 99

0
LESi

IrloSZ10116107101

PLATE VII

THAN .10

1114.4 - 1$

56
estirated to be within
one standard error of
estimate.
As seen on the land val
ue map, there is a lack
of a pattern that would indica
te either a strong positi
ve or negative relationship. The
Mall is one of the newest
shopping
centers in Bowling Green,
and it is possible that
it has
not had time to make an
impact on the land values
of the
immediate area.
Consideration of Poth the
Fairview Plaza
ancj.Mall ShonninP- CenTers
The results of the indepe
ndent tests reflected
major differences betwee
n themselves and also
failed to
support the hypothesis.
There may be several re
asons for
these differences with the
major ones being mentioned
above. Because of the lac
k of supporting evitence
that
there does exist an invers
e relationship between lan
d
values and distance from
the shopping center, the
hypothesis
is rejected.

'at By-Pass Analysis Refined
Using a refined study ar
ea and a new sample, whic
h
are explained in the resear
ch design, the simple cor
relation
obtained for the relation
ship between land values
and
distance from the By-Pass
is -.70 which is consid
erably
higher than the value of -.
38 obtained in the fi
rst test
(see Table 3). This second
value is indicative of a
strong
relationship between the
two variables. A look
at the
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land value map (see
Plate VIII) shows that
more than eighty
percent of the selected
points fall within on
e standard
deviation of the mean.
Iv.est of these values
are found
farthest from the By -P
ass and in isolated in
stances are
found relatively clos
e to the By-Pass. Thos
e values that
are much greater than
the mean are found ne
ar or on the
By-Pass. It should
be noted that the By -P
ass is intersected
by two heavily travel
ed streets, Fairview
Avenue and Broadway, which lead to
the central business
district. Along
these two streets, on
both sides of the ByPass, commercial
establishments are taki
ng advantage of the
heavy traffic
movement in the area.
For those properties
, the value per
square foot did not de
cline as rapidly as
the land values
on the neighbornood or
residential streets
leading away
from the By -Pass.
The highest values, be
sides being found dire
ctly
fronting the By-Pass, ar
e also found near th
e corners where
the above mentioned st
reets intersect the
By -Pass. This
adheres to the princi
ple regarding the inte
rsection of two
major streets usually be
ing the peak value in
tersection
of the area.1 The main
reason for the proper
ties along the
By-Pass having much hi
gher values than th
e surrounding
properties is that it
is these properties
that hold the
1
Raymond E. Yurphy, and
J. E. Vanc
the CBD," in Urban Pe
se -trch rethods, ed. e, Jr., "Delimiting
(Princeton: D. 7an os
by Jack Gibbs
trand and ConTany,
p. 189.
Inc., 1961),

-
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most promise for ccmmercial usage.

In regard to those

properties that deviated little from the mean, this was
expected.

In the gathering of the data, it becare ap-

parent that there was little range in land values away
from the 2y-Pass.

A review of the land value r

fore supports the idea that the presence of the

there-Pass

affects only those properties that can directly benefit
from the traffic movement of the area.
A look at the residuals (see Plate IX) indicates
that those properties closest to the By -?ass were underestimated.

The reason may be that the majority of the

properties in the area, as mentioned above, are within
the same value range except fcr those directly facing the
By-Pass or a major street
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b

-y-raoc.

values farthest away from the By-Pass were estilaated with
accuracy suggesting that the effects of the By-Tass or any
other land value influencing factors are minimal in this
area.

Those properties that were overestimated are on

the northern fringe of the By-Pass.

It is this area that

has the least amount of comnercial property.

This area

also fringes the older and more deteriorated section of
Bowling Green.

The quality of the neighborhood in and

around this area seems to lower the land values.

It may

also be that because the north end is not as.heavily
traveled, the demand for land in this area for commercial
purposes is not as great.

A final point to be noted is
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that the land use of the area in discu
ssion is not necessarily depeneent on a large volume of traff
ic.

Some of

the businesses found here are auto body shops trans
,
mission
repair garages, and storage buildings.
Those businesses further south on the By-Pass uhdoubtedly depend on the larger volume of traffic found
in
the area.

It is for these reasons that the land values are

somewhat higher both on and away from the By-Pass.

The

quality of the neighborhood is better and the type
businesses
found here appeal to more people.

It should also be pointed

out that the traffic is heavier in this area for
several
reasons.

'ost of the feeder streets are found in this
area.

Also, most of the traffic roves through here
because it is
a major route to the several smaller shopping distr
icts
that are found further south of this area.
An examination of the maps shows measurable differences between land values and distance from the major
thoroughfare lined with commercial establishments.

When

testing the significance of the correlation coefficien
t,
it is found to be acceptable at the .01 level.

The strong

relationship found here was expected, and the
differences
between this test and the original test support the
argument
that a city-wide test cannot be made for secondary land
value deter-lining factors.

The hypothesis, with its refined

study area and sample, is accepted.
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The University Analysis Re
,fined
As with the refinement of the
By-Pass analysis,
a refined study area and sam
ple are used in the reconside
ring of the hypothesis postul
ating an inverse relationship
between land values and distan
ce from Western Kentucky
University. Use of the simple
regression model for testing
the relationship between the two
variables results in the
simple correlation value of -.1
9 which is weak, but stronger
than the value of -.02 origin
ally obtained.
A look at the land value map
(see Plate X) shows
the points of one standard
deviation or less from the mea
n
are found to the south, east,
and west of the university.
This pattern suggests one or
both of two things. In the
se
areas, there do not exist any
major factors that would
strongly influence land val
ues.

The second implication is

that the moderate deviations
may imply the lack of any
relationship. This will be
determined later.
To the north of the universit
y are found the largest
deviations from the mean. Her
e many of the values were
far greater than the mean, sug
gesting that these points are
subject to other factors tha
t may have positive effects
on
their values. A comparison
of these points to the proxim
ity
of the central business distri
ct suggests that a location
between the university and the
central business district
may have a higher value.
It is interesting to note tha
t
these points with high values are
residential properties.
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One would expect this area to be commercialized
because
of the benefits of being located between two
major traffic
generators in the city.
Also to the north are a few values that fall well
below the mean value of the sample points.

These points,

however, are not centrally located between the centr
al business district and the university as those mentioned
in the
preceding paragraph.

It should also be noted that those

points that fall below the mean value are in an
older and
somewhat run-down neighborhood.
A review of the residuals reflects a similar patte
rn
to that found on the land value map (see Plate
XI).

Those

points that were significantly underestimated are
found
in the area between the campus and the central busin
ess
district.

To the east of the university are a small num-

ber of points that were moderately underestim
ated.

A par-

tial explanation for this may be that these point
s do have
proximity to the 31W By-Fass. Empirical obser
vation also
suggests that these points may have higher value
s because
of the esthetic qualities of the neighborhood. The
remaining points were estimated fairly accurately.
The above analysis of the land values and residuals
supports somewhat the original hypothesis.

However, the

relationship is weak and is not significant at the .05
level
of significance.

A stronger relationship had been expected

since the university is a traffic Generator and
therefore
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land nearby would be sought by co--ercial interests if
zoned accordingly.

Also, a growing university, and Western

is growing, usually causes some speculative value to be
added to the surrounding properties in anticipation that
the university will pay an adequate price to allow for the
execution of its expansion programs.

This does not appear

to be the case here.
Despite the weak statistical relationship, the
hypothesis is accepted.

Empirical observation reveals that

for the most part the properties surrounding the university
are occupied by well-kept and, in some cases, upper class
residences.

The presence of the high quality physical

improvements does have a tendency to favorably affect land
values.

It is believed that proximity to the university

adds prestige to a residential address in a city the size
of Bowling Green.
& Final Review of the Profiles
The refinement of the models had indicated that in
some cases smaller patterns exist within the city.

However,

it is apparent that with the exception of the By-Pass, there
are no major peaks of land values other than the central
business district area.

A final reference to the profiles

confirms this (see Figure 1).

The northwest-southeast

profile is level and consistent in slope until it crosses
through the central business district and the By-Pass.
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The other profile dccs not share the
same deviations, but
does reflect the same pattern of land valu
es in the outer
fringes of the city. The profiles
confirm the stronc; as
well as the weak relationships foun
d.
A Contarison of So--2 csfhe
of This Study
with Ye7-tez's =', . ,2! of Ohicao
Although Bowling Green is much smaller
than Chicago,
some of the results of the tests can
be compared with the
results of similar tests Yeates cond
ucted in his study.
For the simple correlation coeffici
ent between the logarithm
of distance from the intersection of
State and radison, the
central point he selected, and the loga
rithm of front-foot
value, he obtained the inverse relation
ship of -.29, using
1960 datn.2 The significance f the
difference in land
value patterns around the central busi
ness district in the
two cities can be determined by comparin
g Yeates's value
with the correlation coefficient obta
ined in this particular study. Using the z'-transformatio
n test, the deviation
obtained is greater than two standard
deviations) Therefore, it can be concluded that the
degree of difference in
land values and distance from the cent
ral business district
2,,aurice H. Yeates, "The Spatial
Chicago Land Values 1910-1960" (unpubli Distribution of
shed Ph.D. dissertation, Northwestern University, 1963
), p. 123.
3Frederick C.
rethods (New Yorke
Holt, Rinehart and Winston,
1955), pp. 300-309.
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in the two cities is z:ignificant.

There appears to be

a stronger relationsItip in Bowling, green than
in Chicago.
Yeates does cite that the relationship
in Chicago has
weakened in the fifty years from 1910 to
19C0. This could
be indicative of the fact that even thou
gh the hypothesis
postulating an inverse relationship betw
een land values
and distance from the central business dist
rict is weaening in the larger cities, it continues to
be strong in
smaller cities where the original structur
e and layout
of the city is less exposed to the disrupti
ve forces that
would cause the spreading out of land valu
es.
In comparing the simple correlation coef
ficients
between land values and distance from the
nearest shopping
center of this study w5th the value Yeates obta
ined, two
separate comparisons were made. Yeates had
one value and
that was for the nearest shopping center.4
Since each
shopping center was treated independently in
this study, two
values are available. When comparing the corr
elation coefficient obtained for the Fairview Shopping
Center analysis
with the value Yeates obtained for the near
est shopping
center, the results significantly deviate from
each other
thereby indicating the lack of similarities
in land value
patterns around shopping centers in the two citi
es. However, when using the results of the
4
Yeates, p. 123.

Shopping Center,
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similarities in
tne results of the corrison indicate
the land value patterns.

The inconsistency found above

shopping centers in
in the pattern of land values around
these patterns
Bowling Green makes it difficult to compare
therefore makes it
with those found in other cities and
regarding
impractical to state unqualified generalizations
these patterns in Bowling Green.

CriAliER VI
SUARY AND CONCLUSIONS
In the previous chapter, several generally accepted
hypotheses concerning ).and values within cities were tested
and analyzed.

These hypctheses, accepted, rejected, or

modified in several other studies were used here to examine the spatial distribution of land values in Bowling
Green and to determine how this distribution compares with
cities of other case studies such as those of Yeates and
Knos.

The results of the tests conducted in the previous

chapter did not a1•6ays proviee the expected results.

It

is therefore necessary at this point to bring them together and to state some reservations that perhaps will
make these theories nore relevant to cities the size of
Bowling Green.
hy_rotheees ReccnF7idered
Hypothesis 1.

Land values and distance from the central
business district are inversely related.

This hypothesis proved to be true for the city of
Bowling Green.

Although there wac no pronounced peak of

land values as fouhd in rany of the larger cities, there
was found in the central business district the highest land
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values in the city.

This particular theory is applicable

to Bowling Green and probably to other cities of the same
size.
Hypothesis 2.

Land values and distance from the
nearect shcpping center are inversely
related.

Because the first attempt at testing this relationship was considered invalid for numerous reasons, two
independent tests were conducted with the sample points in
specifically selected areas.

The first of the independent

tests failed to bring out the hypothesized relationship and
the results also opposed generally accepted theory.

The

second test, dealing with a second shopping center and study
area of its own, also failed to support the hypothesis.
The results of this test differed from the first by failing
to show any definite relationship regardless of whether or
not it was in accordance with the theory stated in the hypothesis.
The major problem most likely lies in the fact that
even though the two shopping centers are of considerable
size for a community the size of Bowling Green, their
effects on land values are not the same as those found
with much larger shopping centers in larger cities.

Be-

cause any one point in Bowling Green is easily accessible
and within a short driving time, the role of regional
shopping centers in different sectors of the city is not as
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pronounced as it would be in a larger city where greater
distances are found between the regional shopping centers
and the central business district.
A hypothesis such as this cannot be adequately
tested in a community the size of Bowling Green.

Since

several other studies of larger scope have found an inverse
relationship between land values and distance from the
nearest shopping center to exist, the hypothesis as stated
cannot be flatly rejected or accepted without first making
reservation to the size of the study area.

In Bowling Green,

there does not appear to be a distinct relationship between
land values and distance from the nearest shopping center.
Hypothesis 3.

Land values and distance from a
major thoroughfare are inversely
related.

The test conducted to determine what relationship
existed between land values and distance from the 31W ByPass, which serves as the major thoroughfare in Bowling
Green, resulted in an inverse relationship.

The values had

declined rapidly with increasing distance, therefore creating
a steep ridge of values along the By-Pass.

Only those

parcels that directly abut the By-Pass can commercially
benefit the most from the high volume of traffic in the
area.

Even though the hypothesis was tested on only one

thoroughfare, the theory holds true for Bowling Green and
it is tAispected that the inverse relationship found between
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the two variables is most pronounced in cities the size
of Bowling Green.

The reasons for this suspicion are

that in a smaller city a thoroughfare usually develops as
a shopping district rather than as a high-speed by-pass or
beltline as found in larger cities.
Hypothesis 4.

Land values and distance from a
major public institution are inversely
related.

The results of the test using Western Kentucky
University as the major public institution indicated the
existence of an inverse relationship, although somewhat
wer.k.

The problem encountered here was that there was no

other major public institution other than the university
with which to make a comparison.

Although the hpctheziz

was accepted, there is a demonstrated need for further
research on this particular hypothesis.
Weaknesses of the Study
The results of the several tests conducted have indicated that generally accepted theories of land values are
applicable in a city the size of Bowling Green.

It is ap-

parent that the behavior of some land values is basically
the same in small and large cities alike, although the
degree of change or variance may be significantly different.
Naturally land values are not expected to peak in the central busiress district as they do in Chicago.

Bowling
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Green is a much smaller and more simplified model, but
similar land value patterns are evident.
The fact that Bowling Green is much smaller and a
more simplified model than used in other studies may be
cited as a weakness of this study.

Bowling Green was

selected to be representative of the small city.

As with

other small cities, its simple structure and functions are
facts of reality.

There is no need to build complexity into

a model if it is simple in its original state.
In using the simple model of Bowling Green, only
the most accessible variables were used in the analysis.
These were the per square foot values and distance figures.
Variables such as population density of properties of given
values, income structure of the city, racial characteristics
of neighborhoods, and distance from recreational facilities
were not considered in this study.

Granted, their inclusion

would have made the study more meaningful and revealing
as to the morphology of the city, but due to a lack of data
and time, such an analysis could not be undertaken.
Areas of Further
As cited above, only two variables were used in this
study.

Little attention was given to population densities,

income structures, and racial distributions in the community.

The incorporating of these variables in the

analysis would have perhaps presented a clearer picture as
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to the cosmopolitan structire of the community in relation
to the spatial patterns of land values.

Questions may arise

as to the relationship of population densities and land
values in Bowling Green or to the combined relationship of
income, density, and land values.

Many other questions may

arise, all being relevant to the structure of land values
in the community.

The answers to such questions lie in

further research.

Urban land economists and geographers

alike can perhaps arrive at more meaningful conclusions
regarding land values and these may in turn be helpful in
obtaining a better understanding of the structure and
dynamics of the urban organism.

APPENDIX A

SUATION OF PROPERTY VALUES USED IN ST'JDY

Range of Lot
Size
(Square Feet)

Range of Per Square
Foot Values
Sample Used

Lowest

ii-het

Town Square

$ .03

.45.16

$ .29

1,260

84,000

13,068

Fairview Plaza
Shopping Center

.11

5.60

•,.,<0

2,400

19,400

10,021

Mall Shopping
Center

.01

3.00

.22

9,000

31W By-Pass

.09

1.89

.34

2,000

55,710

13.371

Western Kentucky
University

.12

.60

.2.5

2,000

32,500

11,205

Mean Value

Sina11ot7t

Larrect

.:on size

219,3:43
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